Sunitinib can enhance BCG mediated cytotoxicity to transitional cell carcinoma through apoptosis pathway.
Bacillus Calmette-Guerin (BCG)-refractory generated a high risk to patients with bladder cancer during treatment. Tyrosine kinase receptor (TKR) and TKR-mediated signal transduction pathways play an important role in tumor initiation, maintenance, angiogenesis, and vascular proliferation. Theoretically, it is helpful in adjuvant treatment for transitional cell carcinoma (TCC). Hence, we proposed that sunitinib, a endothelial growth factor receptor (VEGFR) inhibitor, may have a synergistic effect with BCG in enhancing its cytotoxicity to bladder cancer. The level of VEGF in various TCC cell lines was quantified by real time PCR. High grade TCC-T24 cell line with high level of VEGF expression was selected as representative tumor cells for further study. The single drug and combined inhibitory effects of BCG and sunitinib in T24 cells were determined by MTT method. The drug mediated cell apoptosis in T24 cells was characterized by flow cytometry with PI and annexin V stain. Bcl-2 apoptotic pathway induction by BCG and sunitinib treatment was evaluated by Western blotting method. Inhibitory ability of sunitinib in BCG induced cell migration was verified by cell migration assay. The results shown that expression level of VEGF mRNA in high grade T24 cells was higher than low grade J82, TSGH 8301, and TCC 9202 cell lines. Both BCG and sunitinib treatment presented cytotoxic effect to T24 cells in a dose-dependent manner. Combination of BCG and sunitinib revealed superior cytotoxicity effect than single agent when cells were pretreated with low dosage BCG before sunitinib treatment. By Annexin V analysis it was observed that cell death associated with increased early and late apoptosis process individually. Furthermore, the bcl-2 expression was significant reduced in T24 cells in metachronous BCG and sunitinib combination treatment than single agent. Tumor cell migration activity was also markedly inhibited with BCG and sunitinib combination treatment. In conclusion, these results suggested that during BCG and sunitinib combination treatment both reagents interacted with each other and caused TCC cells apoptosis in addition to direct cytotoxicity. This combination therapeutic model may have the potential for future clinical application to bladder cancer treatment.